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In the Claims 

Please substitute the following amended claims for those currently pending: 
1-18. (cancelled) 

19. (withdrawn) A device for measuring the signals corresponding to the values of area or 
volume of at least one object within a homogeneous magnetic field, comprising: 

a. conductive coils configured tightly about the various circumferences of at 
least one portion of an object within a homogeneous magnetic field; 

b. fixed coils remotely located relative to the conductive coils about the 

object; 

c. a noise reduction coil circuit arrangement for reducing the sum of signals 
to zero from an unwanted magnetic field of uniform intensity that is influencing the 
magnetic field surrounding the object; and, 

d. current generating means for selectively providing alternating current to 
either one of the conductive coil means or the fixed coil means to create an induced 
voltage in the other coil means representative of true area or volume within the coils that 
are configured tightly about the various circumferences of the object portion or portions, 
with the signals and area/volume changing over time due to the cardiac function of the 
object. 

20. (withdrawn) The device of claim 19 in which the conductive coils comprise electrically 
conductive coil loops that are equally spaced on a flexible substrate that is suitable for wearing 
by the object. 

21. (withdrawn) The device of claim 19 in which the conductive coils comprise electrically 
conductive coil loops that are closed circumferential loops. 
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22. (withdrawn) The device of claim 19 in which the current generating means generates 
current with a frequency range of about 10 kHz to about 200 kHz and from about 1 milliampere 
to about 1 ampere. 

23. (withdrawn) The device of claim 19 in which the conductive coils comprise a plurality of 
coil loops which are configured tightly about the thoracic region and the abdominal region of the 
object. 

24. (withdrawn) The device of claim 19 further comprising sensing and control means for 
controlling operation of the device, the sensing and control means being electrically connected to 
the conductive coils, the fixed coils, the noise reduction circuit, and the current generating 
means. 

25. (withdrawn) The device of claim 24 in which the sensing and control means comprises 
timing and multiplex switching means for providing simultaneous area or volume measurements 
of both a thoracic region and an abdominal region of the object. 

26. (withdrawn) The device of claim 25 in which the sensing and control means comprises 
multiplexing means for providing simultaneous measurement of a plurality of regions of the 
object utilizing either phase, frequency or time multiplexing. 

27. (withdrawn) The device of claim 19 in which the current generating means comprises a 
constant current circuit to maintain the current in the conductive coils constant regardless of the 
dynamic variations of portions of the conductive coils that are configured tightly about the 
various circumferences of at least one portion of the object. 

28. (withdrawn) The device of claim 19 in which the current generating means comprises a 
signal generator and a constant current amplifier electrically connected to the coils which are 
receiving the generated current. 
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29. (withdrawn) The device of claim 24 in which the sensing and control means comprises an 
amplifier and a rectifier electrically connected to the coils that are receiving the induced voltage 
from the other coils. 

30. (withdrawn) The device of claim 20 in which the conductive coils are electrically 
connected in series so that the area A may be calculated from the measured voltage U of a single 
coil loop which is receiving the induced voltage by use of the formula 

A=U«k 

wherein k c = ac / U c ; and 

wherein a c is the area of a reference coil, and U c is the voltage reading of the 
volume signal when a calibration coil is attached. 

31. (withdrawn) The device of claim 19 in which the fixed coils comprise a plurality of small 
coil elements that are configured for matching and positioning to permit the fixed coils to 
generate a magnetic field similar to a single large coil for either sensing an induced voltage from 
the conductive coils or for generating a field to create an induced voltage in the conductive coils. 

32. (withdrawn) The device of claim 31 in which the plurality of small coil elements 
comprises three small coil elements. 

33. (withdrawn) The device of claim 32 in which each of the small coil elements is wound on 
a ferrite core and arranged linearly with optimized positions and signal intensity weighting to 
generate a homogeneous magnetic field at the portion of the object being measured. 

34. (withdrawn) The device of claim 19 in which the conductive coils comprise electrically 
conductive coil loops that are equally spaced and carried by an elastic and conformable substrate 
that is suitable for wearing by the object in a manner similar to a tightly fitting garment which is 
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configured so that the coil loops always conform to the same surface of the portion of the 
mammal regardless of any shape change which that portion of the object may experience during 
cardiac function. 

35. (withdrawn) The device of claim 19 in which the conductive coils comprise electrically 
conductive coil loops that are spaced at constant and known intervals and which are carried by an 
elastic and conformable substrate that is suitable for wearing by the object in a manner similar to 
a tightly fitting garment which is configured so that the coil loops always conform to the same 
surface of the portion of the object regardless of any shape change which that portion of the 
object may experience during cardiac function. 

36. (withdrawn) The device of claim 1 9 further comprising computational means for 
receiving a signal representative of sensed area or volume of the portion of the object and for 
converting the signal to true area/volume values. 

37. (withdrawn) The device of claim 19 in which the noise reduction coil circuit arrangement 
comprises a combination of a plurality of coil orientations and coil turn numbers that bring the 
sum of undesired signals to zero. 

38. (withdrawn) The device of claim 37 in which the noise reduction coil circuit comprises 
matched pairs of coils. 

39. (withdrawn) A method of measuring the area or volume of an object comprising the steps 
of: 

a. adapting electrical circuits as coils to conform to the object surface; 

b. providing electrical circuits remotely located relative to said object; 

c. generating a constant and known current in said electrical circuits to produce a 
relatively homogeneous spatial sensitivity in a defined region around the object; 
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d. providing a noise reduction circuit to reduce the sum of undesired received signals 
to zero in the defined region when all the electrical circuits in the defined region are exposed to 
an undesired uniform magnetic field; and 

e. measuring the voltage induced in the electrical circuits by a time-varying uniform 
magnetic field surrounding the object, whereby the change in the area or volume of the object 
may be calculated without calibration of said electrical circuits to said object. 

40. (withdrawn) A method of measuring the area or volume of an object comprising the steps 
of: 

a. adapting electrical circuits to the object surface; 

b. providing electrical circuits remotely located relative to said object; 

c. generating a constant and known current into one of said electrical circuits to 
produce a relatively homogeneous spatial sensitivity in a defined region around the object; 

d. providing a noise reduction circuit to reduce the sum of undesired received signals 
to zero in the defined region; and 

e. measuring the electromagnetic inductive coupling between the electrical circuits, 
whereby the change in the area or volume of the object may be calculated without calibration of 
said electrical circuits to said object. 

4 1 . (new) A device for measuring the movement of an object comprising: 

a. first and second matched pairs of fixed coils; 

b. a patient coil configured to wrap elastically around a patient's body part; 

c. a current source coupled to, and adapted to energize, either the matched pairs of 
fixed coils or the patient coil; and 

d. a volume sensing element comprising whichever of the matched pairs of fixed 
coils or the patient coil that is not coupled to the current source; 

e. whereby the first and second matched pairs of fixed coils are arranged to reduce a 
sum of magnetic noise signals from remote sources to zero and to generate a relatively 
homogeneous magnetic field in a spatial volume occupied by the patient's body part. 
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42. (new) The device of claim 41, wherein the spatial volume has a center and the first and 
second matched pairs of fixed coils are arranged symmetrically about a vertical plane extending 
through the center of the spatial volume and are arranged above a horizontal plane passing 
through the center of the spatial volume. 

43. (new) The device of claim 42, wherein the first matched pair of fixed coils are each 
positioned approximately 503 millimeters from the vertical plane. 

44. (new) The device of claim 43, wherein the second matched pair of fixed coils are each 
positioned approximately 650 millimeters from the vertical plane. 

45. (new) The device of claim 42, wherein the spatial volume has a bottom and wherein (a) 
the first matched pair of fixed coils each comprise approximately 300 turns, (b) the second 
matched pair of fixed coils each comprise approximately 90 turns, (c) the first matched pair of 
fixed coils are wound on a first pair of rods that are positioned approximately 420 millimeters 
above the bottom of the spatial volume, (d) the second matched pair of fixed coils are wound on 
a second pair of rods that are positioned approximately 510 millimeters above the bottom of the 
spatial volume, (e) the first matched pair of fixed coils are each positioned approximately 503 
millimeters from the vertical plane, (f) the second matched pair of fixed coils are each positioned 
approximately 650 millimeters from the vertical plane, and (g) the spatial volume extends 250 
millimeters in the vertical direction and 400 millimeters in the horizontal direction. 

46. (new) The device of claim 41, wherein the current source is coupled to, and adapted to 
energize, the matched pairs of fixed coils, and the volume sensing element comprises the patient 
coil. 
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47. (new) The device of claim 41, wherein the current source is coupled to, and adapted to 
energize, the patient coil, and the volume sensing element comprises the matched pairs of fixed 
coils. 

48. (new) The device of claim 41 , wherein the spatial volume extends 250 millimeters in the 
vertical direction and 400 millimeters in the horizontal direction. 

49. (new) The device of claim 41, wherein the first matched pair of fixed coils each comprise 
approximately 300 turns and the second matched pair of fixed coils each comprise approximately 
90 turns. 

50. (new) The device of claim 41, wherein the spatial volume has a bottom and wherein the 
first matched pair of fixed coils are wound on a first pair of rods that are positioned 
approximately 420 millimeters above the bottom of the spatial volume. 

5 1 . (new) The device of claim 50, wherein the second matched pair of fixed coils are wound 
on a second pair of rods that are positioned approximately 510 millimeters above the bottom of 
the spatial volume. 

52. (new) The device of claim 4 1 , wherein the first and second matched pairs of fixed coils 
are wound on first and second pairs of ferrite rods, each rod having a diameter of approximately 
8 millimeters, a length of approximately 150 millimeters, and a g value of approximately 100. 

53. (new) The device of claim 41, wherein the first matched pair of fixed coils are connected 
electrically in opposite phases. 



54. (new) The device of claim 41, wherein the device is configured to measure variations in 
tidal volumes in neonates less than 1000 grams. 
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55. (new) The device of claim 41, wherein (i) the spatial volume has a center, (ii) first and 
second planes both extend through the center, the first plane being perpendicular to the second 
plane, and (iii) the first and second matched pairs of fixed coils are arranged symmetrically about 
the first plane and on the same side of the second plane. 

56. (new) A method of measuring the movement of an object comprising: 

a. arranging first and second matched pairs of fixed coils; 

b. wrapping a patient coil around a patient's body part; 

c. energizing either the matched pairs of fixed coils or the patient coil; 

d. sensing a volume of the body part with whichever of the matched pairs of fixed 
coils or the patient coil is not energized; 

e. reducing a sum of magnetic noise signals from remote sources to zero by the 
arrangement of the first and second matched pairs of fixed coils; and 

f. generating a relatively homogeneous magnetic field in a spatial volume occupied 
by the patient's body part. 

57. (new) The method of claim 56, wherein the spatial volume has a center and the first and 
second matched pairs of fixed coils are arranged symmetrically about a vertical plane extending 
through the center of the spatial volume and are arranged above a horizontal plane passing 
through the center of the spatial volume. 

58. (new) The method of claim 57, wherein the first matched pair of fixed coils are each 
positioned approximately 503 millimeters from the vertical plane. 

59. (new) The method of claim 58, wherein the second matched pair of fixed coils are each 
positioned approximately 650 millimeters from the vertical plane. 

60. (new) The method of claim 57, wherein the spatial volume has a bottom and wherein (a) 
the first matched pair of fixed coils each comprise approximately 300 turns, (b) the second 
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matched pair of fixed coils each comprise approximately 90 turns, (c) the first matched pair of 
fixed coils are wound on a first pair of rods that are positioned approximately 420 millimeters 
above the bottom of the spatial volume, (d) the second matched pair of fixed coils are wound on 
a second pair of rods that are positioned approximately 5 1 0 millimeters above the bottom of the 
spatial volume, (e) the first matched pair of fixed coils are each positioned approximately 503 
millimeters from the vertical plane, (f) the second matched pair of fixed coils are each positioned 
approximately 650 millimeters from the vertical plane, and (g) the spatial volume extends 250 
millimeters in the vertical direction and 400 millimeters in the horizontal direction. 

61. (new) The method of claim 56, wherein energizing comprises energizing the matched 
pairs of fixed coils, and sensing comprises sensing with the patient coil. 

62. (new) The method of claim 56, wherein energizing comprises energizing the patient coil, 
and sensing comprises sensing with the matched pairs of fixed coils. 

63. (new) The method of claim 56, wherein the spatial volume extends 250 millimeters in the 
vertical direction and 400 millimeters in the horizontal direction. 

64. (new) The method of claim 56, wherein the first matched pair of fixed coils each 
comprise approximately 300 turns and the second matched pair of fixed coils each comprise 
approximately 90 turns. 

65. (new) The method of claim 56, wherein the spatial volume has a bottom and wherein the 
first matched pair of fixed coils are wound on a first pair of rods that are positioned 
approximately 420 millimeters above the bottom of the spatial volume. 

66. (new) The method of claim 65, wherein the second matched pair of fixed coils are wound 
on a second pair of rods that are positioned approximately 510 millimeters above the bottom of 
the spatial volume. 
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67. (new) The method of claim 56, wherein the patient is a neonate less than 1000 grams. 

68. (new) The method of claim 56, wherein (i) the spatial volume has a center, (ii) first and 
second planes both extend through the center, the first plane being perpendicular to the second 
plane, and (iii) the first and second matched pairs of fixed coils are arranged symmetrically about 
the first plane and on the same side of the second plane. 
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